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WHAT IS CLAIMED IS: 

1. A laser weld quaUiy monitoring method comprising: 

welding a pan of work with a laser beam irradiated thereon from a YAG laser; 
detecting a v^rving intensity of light from ihe welding pan to provide a 
5 deteciion signal; 

deterraming a value of signal power of a frequency spectrum in a specified 
frequency band of the detection signal; and 

making a decision for a porous state of the welding part 

to be significant as the value of signal power exceeds a threshold of 

1 U weld quality, and 

CO be insignificant as the value of signal power does not exceed the 

threshold of weld quality. 

2. A laser weld quality monitoring method according to claim 1, wherein the 
detection signal comprises a varying electrical signal representing the varying intensity 

15 of the light from the welding part, and the determining the value of signal power 
comprises calculating a set of frequency spectra of the varying electrical signal. 

3. A laser weld quality monitoring method according to claim 1, wherein the 
specified frequency band i<i varied depending on one of a thickness of the work, a 
welding speed, and an aspect ratio of a keyhole at the weldmg part. 

20 4, A laser weld quality monitoring method according to claim 1, wherein ihe 

determining the value of signal power comprises one of passing the electrical signal to a 
band-pass filter and applying a Fourrier transform to data of the electrical signal. 
5. A laser weld quality monitoring method comprising; 
irradiating a laser beam from a YAG laser to a welding part of work; 
25 detecting light reflected from the welding part; 

calculating a frequency distribution from a set of data of the detected light 
within a interval of time; 

calculating, from the frequency distribution, a first signal power sum in one of 
a first frequency band foi detecting an under-filled state and a second frequency band 
30 for detecting a porous state, and a second signal power sura in a third frequency band 
for detecting a non-welded state; 

mapping a combination of calculated values of the fust and second signal 
power sums, in a region defined by a combination of a first axis representing the first 
signal power sura and a second axis representing the second signal power sum, 
Sj including a sub-region representing a non-conforming state as one of the under-filled 
state, the porous state, and the non-welded state; and 
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making a decision for the welding part lo have the non-conforming state, as ihe 
combination of calculated values is mapped m the sub^region. 

6, A laser weld quality moniioring raeihod according to claim 5, whercm the 
calculating the frequency distribution comprises converting the detected light into an 
electrical signal, Storing data on time-depcndam variations of the electrical signal, and 
calcu lilting the frequency distnbution from the stored data. 

7. A laser weld quality monitonng method according to claim 5, wherein the 
region Includes sub-rcgiors representing the under-filled state, the porous state, and the 
non-welded state, respectively, 

8 A laser weld quality moniioring method according to claim 5, wherein the 
region includes a sub-region representing a conforming state of the work. 

9. A laser weld quality monitonng method according to claim 5, wherein the 
region includes a sub-region representative of at least tow of the under-filled state, the 
porous state, and the non-welded siaie. 
15 10. A laser weld quality monitoring method according to claim 5, further 

comprising: 

calculating, from a subset of the set of data, a subsidiary frequency distribution 
of the detected light within a sub-interval of the interval of time; 

calculating, from the subsidiary frequency distribution, a first subsidiary signal 
20 power sum in one of a first subsidiary frequency band for detecting an under-filled state 
in a sub-section of the welding part correspondmg to the sub-imerval and a second 
subsidiary frequency band for detecting a porous state in the sub-section, and a second 
subsidiary signal power sum in a third subsidiary frequency band for detecting a non- 
welded state in the sub-section; 
25 mapping in the region a combination of calculated subsidiary values of the first 

and second subsidiary signal power sums; 

making a decision for the sub -section of the welding part to have the non- 
conforming state, as the combination of calculated subsidiary vulues is mapped in the 
sub-region; and 

30 concluding a weld quality of the welding part based on the decision for the sub- 

section. 

11. A laser weld quality monitoring method according to claim 10, wherein 
the concluding the weld quality depends on a conforming proportion of the sub-section 
to the welding part. 

3fi 12. A laser weld quality monitoring method according to claim 10, wherein 

one of the first, second, and third subsidiary frequency bands is varied dependmg on 
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one of a thickness of the work, a welding speed, and an aspect ratio of a keyhole at the 
sub-section of the welding pan. 

13. A laser weld quality monitoring system comprising; 

a welder configured to weld a part of work with a laser beam irradiated thereon 

5 from a YAG laser; 

a detector configured to detect a varying intensity of light reflected from the 

welding part to provide a detection signal; 

a value determiner configured to deientiine a value of signal power of a 
frequency spectrum in a specified frequency band of the detection signal; and 
10 a decision-maker configured lo make a decision for a porous state of the 

welding part 

to be significant as the value of signal power exceeds a threshold of 

weld quality, and 

10 be insignificant as the value of signal power does not exceed the 

1 5 threshold of weld quality. 

14. A laser weld quality monitoring system comprising: 

welding means for welding a part of work with a laser beam irradiated thereon 
from a YAG laser; 

detecting means for delecting a varying intensity of light reflected from the 
20 welding part to provide a detection signal; 

value determining means for determining a value of signal power of a 
frequency spectrum in a specified frequency band of the detection signal; and 

decision-making means for making a decision for a porous state of the welding 

part 

25 to be significant as ihe value of signal power exceeds a threshold of 

weld quality, and 

to be insignificant as the value of signal power does not exceed the 

threshold of weld quality. 

15. A laser weld quality monitoring sysiem comprising: 
30 a laser welder configured to irradiate a laser beam from a YAG laser to a 

welding part of work; 

a detector configured to detect light reflected from the welding pan; 

a calculator configured to calculate a frequency distribution from a set of data 
of the detected light within a interval of time; 
35 a calculator configured to calculate, from the frequency distribution, a first 

signal power sum in one of a first frequency band for detecting an under-filled state and 
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hand for detecting a porous state, and a second signal power sum m 
a second frequency band for detecimg " l~ 

Lcr-aua .... .he poro. s.a„. ''^X"^^^ e-e w.l.in, pan » have 

^^^^^^^^^^^ 
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16. A l.s« weld quality mont.oring systen, ^ 
laser welding means for inadiaung a laser beam from a Y AG 

part of work; detectinft li&ht rcOected fron. the welding part; 

A, totcud Ugh. within a interval of ..me; aaribmiOD, a &s. aijnal 

power sum m one ot a tusi irequwi y ^^^^ ^ a 

Lcond tr=,uenc, bant, fot de.ecing a porous s...., and a acccui a,g„ 

.0 ,hird freqacnc, band for dcecing a "--"'T™;; of the fin., and 

operatornreansfornrappm*. on.b««'»o c ^ ^.^ 

second signal power sun,s, in a .^^J second si^^^^ 

representins .he Ers. signal po«er sun. and a second - 

pier sntn, including a sub-region represcn.rng » — 

Le,.med s,a,e, the poroas s,a,e ihe welding pan .o ha»e .he 



region. 
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